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Introduction
Many aerospace disciplines face the task of analyzing nonstationary signals in which the frequency content changes with time.
Most physical phenomena from acoustics, aerodynamics, thermodynamics, structural dynamics, propulsion, and controls are naturally timevarying events with frequency variations, transients, and complex harmonic interactions.
Requirements for adaptive nonlinear procedures are now becoming more essential components of modern data analysis of aerospace systems in concordance with numerous other engineering and scientific applications.
A fundamental objective in data analysis of physical systems is to obtain accurate representation of the dynamics for a particular analysis. Optimal and relevant representations are desired for efficiency and consistency between the data decomposition and the physical system [4, 28, 31] . Methods for achieving this goal are often based on entropy or other statistical measures for best-basis decompositions and optimal performance [22,42}. As an example of a bankof discretized finite impulse response Morlet filters,figure1shows anarrayofwavelet filtersfora number ofvoices peroctave. These filtersare adjusted ontheplot to lineupthe peakmagnitudes at the same locations in time. Center frequency increases withvoice number, andthefiltersarenormalized tohave the samemagnitude in the frequency domainat their respective peakfrequencies.
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Filter Length, se¢ 0 0 Voice Number Figure  1 : Wavelet filters for a number of voices per octave.
Morlet wavelets are being used to create the power distribution and to estimate the modal parameters. Therefore, an implicit filtering process is being performed independent of the explicit procedure of feature extraction and noise removal using the SVD and TSVD. The wavelet basis representation of the signal is a projection subspace from which modal parameters are derived. Consider the distribution Q as an m-by-n discrete matrix i.e., R < n, since there will always be more time points than discrete frequencies. Time. sec For an automated analysis, we choose the order of the distribution to be the full rank R. Of the total 300,000 elements in the distribution, the rank in this case reduces the number of features to R = 300, resulting in a dramatic data reduction for model identification. figure 3 by extension of the time-range estimate of three of the sine-bursts.
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Note the longer feature window based on the computed Fi compared to the original distribution contour.
The burst at 5Hz (7 sec) is not distinguishable in the TSVD middle plot, but in the remarkably similar bottom log-scale plot it reappears. This burst at 5Hz has the least total energy content.
Observe that in the bottom two plots, the TSVD has remarkably more detail with the same number (R = 300) of singular vectors. Information extraction is devoted to the regions of the sine-bursts, and not spread over unnecessary areas of the time-frequency plane as in the case of the SVD in the bottom plot of figure 3 . The more com- In the SVD analysis of figure 5, numerous frequencies are detected from the extracted regions of figure 3, figure 3) . Conversely, in figure 6 for the TSVD, the left and right plots are identical and all the frequencies are detected as being dominant.
This demonstrates that the TSVD is detecting only that part of the spectrum that is significant in the data without any threshold criteria. 
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